Abstract. Non-syndromic cleft lip with or without cleft palate (CL/P) is one of the most common birth defects affecting 1/1000 Caucasians. Genetic factors are thought to contribute to the development of this disorder. A significant association between two restriction fragment length polymorphisms, the TGF~ TaqI 2.7-kb allele and the TGF~ BamH140-kb allele, at the transforming growth factor alpha (TGF~) locus and the occurrence of clefting has previously been reported. A total of 98 Caucasian patients of Alsacian ancestry was recruited from our registry of congenital malformations. These patients had isolated CL/P but no other anomalies. In addition 57 patients with cleft palate, but without cleft lip, were studied. A control group comprised 99 unrelated healthy Caucasians of the same Alsacian ancestry. TaqI and BamHI identify two-allele polymorphisms. The TGFA Taq and BamHI alleles showed no significant association with the presence of clefting, the only exception being that the BamHI 10.0-kb allele was significantly more frequent in patients with bilateral CL/E
Introduction
A significant association between cleft lip with or without cleft palate (CL/P) and two restriction fragment length polymorphisms (RFLPs; TaqI and BamHI) of transforming growth-factor alpha (TGFcz) has been observed (Ardinger et al. 1989; Chenevix-Trench et al. 1991 
Materials and methods

Patients
A total of 155 unrelated Caucasian patients was recruited from our registry of congenital malformations (Stoll et al. 1984) . All patients were sporadic cases. These patients were aged 1 month to 7 years and had isolated CL/P but no other abnormalities. The distribution of the cleft type was 29 bilateral CL (29.6%) including 21 with CP, 69 unilateral CL (70.4%) including 47 (68.1%) left CL (31 with CP), and 22 (31.9%) right CL (10 with CP); 57 patients had cleft palate, but without cleft lip. The patients with chromosomal anomalies and those with recognizable syndromes were excluded from the study. The control group comprised normal cildren born after each cleft case in the same maternity hospital and matched for sex. At least one control was chosen for each case. For each case, more than 50 factors contained in the registration forms were studied, including family history, parity and previous pregnancies, environmental factors, seasonality and pregnancy.
DNA analysis
DNA (5ktg) was extracted from leucocytes and digested with the restriction endonuclease known to yield RFLPs with the probes being studied. DNA fragments were separated by electrophoresis on 1% agarose gels. DNA was transferred to Hybon nylon filters.
The probes used in this study have been previously described (Qian et al. 1991) . They revealed the same TaqI RFLP alleles published by others (Ardinger et al. 1989; Chenevix-Trench et al. 1991 ) , wereas the BamHI polymorphism detected in our study differed from that published by Ardinger et al. (1989) and by Hecht et al. (1991) . We detected two 10.0-kb and 7.0-kb alleles instead of the two 7.0-kb and 4.0-kb allele polymorphisms detected by the above authors. However, in all of these studies, the less frequent allele is the larger one (0.13, Ardinger et al. 1989; 0.04, Hecht et al. 1991 ; 0.08, our study).
Results
The results are shown in " Results of comparison with controls were not statistically significant b Results of comparison with controls were significant at P < 0.05, 2": = 4.76 " Results of comparison with unilateral CL/P were significant at P < 0.05, 2"-" = 4.45 'al. (1992) in CL/P patients. However, the BamHI 10.0-kb allele was significantly more frequent in patients with bilateral CL/R
Discussion
Our results do not confirm the results of Ardinger et al. (1989) , Chenevix-Trench et al. (1991) and Holder et al. (1992) . We found an excess frequency of the BamHI A1 allele in bilateral CL/P only. In our patients, the frequency of the TaqI C2 allele was not different from the frequency of this allele in the controls. This discrepancy is not the result of differences in the distribution of sex or of uni-or bilaterality of the clefting, as these distributions are similar in the four studies. No familial cases were included in our series, whereas approximately half of the cases of Ardigner et al. (1989) and Chenevix-Trench et al. (1991) were familial cases. In the study of Ardinger et al. (1989) , the patients were all seen at a cleft palate clinic over a long period, viz. 31 years. These cases represent a selected group that may not reflect a well-defined patient population because they were all seen at a single clinic and represent different age groups (Khoury et al. 1992) . Controls were chosen as a convenient sample of people born over a 73-year period and from whom blood samples were available in addition to placental samples. There was little comparability between cases and controls. No attempts were made to measure and examine maternal environmental, social and medical risk factors (e.g. cigarette smoking, which has been suggested to be associated with clefts; Khoury et al. 1989 ) that could confound the association between DNA markers and clefting. In the study of Holder et al. (1992) , controls consisted of DNA samples from unrelated parents of patients. In our study, each case was matched with a control of the same sex born after each case, and maternal environmental risk factors were studied. Hecht et al. (1991) and Vintinger et al. (1992) analysing families with CL/P observed no evidence of linkage to TGFcc No association of genetic variation of the TGF~x gene with cleft palate without cleft lip was found in our study. Neither Ardinger et al. (1990) , Chenevix-Trench et al (1991) nor Holder et al. (1992) studied patients with isolated cleft palate.
